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Amendments to the Claims: 



1 . (Currently Amended) A metering pump, comprising: 
an actuating mechanism, and 

a plurality of nonnrotatin piston cylinders arranged radially about the actuating 
mechanism and coupled to the actuating mechanism, a first of the cylinders having a working 

v$ volume that differs from a second of the cylinder ^ c£2 

v\§! v^r a piston housed within the first cylinder, and ^£xr — 

— — yf ^ 

\ /t x \a,piston housed within the second cylinder, the piston of the first cylinder having a stroke -j^r 

^ ! ^ J* I 

that differs, from the piston of the second cylinder. \ ^~ / 

2. (Canceled) 




3. (Currently Amended) The metering pump of claim 12 wherein the first cylinder is 
spaced from the actuating mechanism a distance that differs from a spacing of the second 
cylinder from the actuating mechanism. 



4. (Original) The metering pump of claim 3 further comprising an adjustment 
mechanism configured to vary the spacing of the cylinders from the actuating mechanism. 



5. (Original) The metering pump of claim 4 wherein the cylinders are pivotably 
connected to a housing and the adjustment mechanism comprises a screw and nut. 

6. (Original) The metering pump of claim 1 wherein the first cylinder has a 
dimension defining an inner volume that differs from a corresponding dimension of the second 
cylinder. 
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7. (Original) The metering pump of claim 6 wherein the dimension is an inner 
diameter of the cylinder. 

8. (Original) The metering pump of claim 1 comprising at least three cylinders. 

9. (Original) The metering pump of claim 8 wherein each cylinder has a working 
volume that differs from the other cylinders. 

10. (Original) The metering pump of claim 1 wherein the actuating mechanism 
comprises a transition arm coupled to a stationary support and a rotary member. 

1 1 . (Original) The metering pump of claim 10 wherein the transition arm is coupled 
to the stationary support by a Ill-joint i VI 



12. (Original) The metering pump of claim 10 wherein the transition arm includes a 
plurality of drive arms and a plurality of joints, each drive arm being coupling to one of the 
cylinders by a respective joint. 

13. (Original) The metering pump of claim 12 wherein the joint provides three 
degrees of freedom. 

14. (Original) The metering pump of claim 1 3 wherein the joint provides four degrees 
of freedom. 

15. (Original) The metering pump of claim 1 wherein the actuating mechanism is 
centrally located. 

1 

^ 16. (Previously Presented) A metering pump, comprising: 
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a transition arm coupled to a stationary support and a rotary member, and 
a plurality of piston cylinders arranged radially about the transition arm and coupled to 
the transition arm, 

wherein at least part of the transition arm is centrally located between the piston cylinders 
and wherein the stationary support is positioned such that an axis of rotation of the rotary 
member passes through the stationary support. 



17. (Previously Presented) A method of metering fluids, comprising: , 

- " ^ — ^ k - \ V - 

y indep^^ntly-adjusting stroke of qne^piston of a plurality of pistons|to adjust the volume 

of metered fluid, each piston being housed within a cylinder having a fluid inlet and a metered 
fluid outlet, and 

selecting different cylinder diameters to adjust the volume of metered fluid. VCj) 

^ & ^ 

18. (Canceled) 



19. (Previously Presented) A metering pump, comprising: 
an actuating mechanism, and 

a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 
from a secondj^he_cylinders, 

whereinjhe actuating mechanism comprises a transition arm coupled to a stationary 
support Wa U-joint and to a rotary member, 

20. (Previously Presented) A metering pump, comprising: 
an actuating mechanism, and 



a plurality of piston cylinders arranged radially about the actuating mechanism and 



2 coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 
from a second of the cylinders, 
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wherein the actuating mechanism comprises a transition arm coupled to a stationary ^ r 
member and a rotary member and wherein the transition arm includes a plurality of drive arms ^ 
and a plurality of joints, each drive arm being coupled to one of the cylinders by a respective 
joint. 



2 1 . (Previously Presented) The metering pump of claim 20 wherein the joint provides 
three degrees of freedom. 

22. (Previously Presented) The metering pump of claim 20 wherein the joint provides 
four degrees of freedom. 

23. (Currently Amended) A metering pump, comprising: 

a drive shaft; \^ 
an actuating mechanism coupled to the drive shaft , and 

a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 
from a second of the cylinders, 

wherein at least part of the actuating mechanism is located between the piston cylinders. 

24. (Previously Presented) The metering pump of claim 23 wherein the actuating 
mechanism comprises a transition arm coupled to a stationary support and a rotary member. 



25. (Previously Presented) The-m^ering pump of claim 24 wherein the transition arm 
is coupled to the stationary support by ^^-joint/ 

26. (Previously Presented) The metering pump of claim 23 wherein the actuating 
mechanism is centrally located. 
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27. (Currently Amended) A metering pump, comprising: ^ 
a centrally located actuating mechanism including a transition arm coupled to a stationary 

support by aU-ioint and to a rotary member, and 

a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism^ 

wherein in at l e ast on e op e rating configuration th e axis of rotation of th e rotary m e mber 
and th e longitudinal axis of at l e ast on e piston ar e parallel 

28. (Previously Presented) A metering pump, comprising: 

an actuating mechanism, and ^ 
a plurality of piston cylinders arranged radially about the actuating mechanism and \^ ^^vj^ 
coupled to the actuating mechanism, a first of the cylinders having a working volume that differs ^ 
from a second of the cylinders, 

wherein the actuating mechanism comprises a transition arm coupled to a stationary 
support by a U-joint. 

29. (Currently Amended) A metering pump, comprising: ^ 
an actuating mechanism, and ^ y\ 
a plurality of fluid-pumping piston cylinders arranged radially about the actuating x 

mechanism and coupled to the actuating mechanism, a first of the cylinders having a working L_ 
volume that differs from a second of the cylinders, - ^^^^^^ {fiTl s^'fi^ ^ 

y ^j^y f wherein the an axis of the first cylinder is spaced from the ^actuating mechzmism a \ J ) \A 
distance that differs from a spacing of the an axis of the second cylihder-from~the actuating j ] 
mechanism. 




30. (Previously Presented) A metering pump, comprising: 
an actuating mechanism, 
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a plurality of piston cylinders arranged radially about the actuating mechanism and 

coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 

< -- — — ■ — — 

from a second of the cylinders, and 




an adjustment mechanism configured to independently vary th e spacing of one pisto n 

r " 

cylin der of thej) lurality of piston cylinders from the actuating mechanism to independently 
adjust the stroke of a piston in the one piston cylinder. 

^ 31. (Currently Amended) A metering pump, comprising: 
an actuating mechanism, and 
tf^ a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism, wherein each cylinder of the plurality of cylinders has a 
working volume that differs from the other cylinders and at least part of the actuating mechanism 
is centrally locate/between the piston cylinders^ 

32. (Withdrawn) A method of mixing fluids, comprising: 

selecting different cylinder diameters to coarsely adjust a mix percentage of a plurality of 
fluids in a mixture, each cylinder housing a piston that pumps one of the plurality of fluids into 
the mixture; and 

adjusting the stroke of each piston in each cylinder to finely adjust the mix percentage of 
the plurality of fluids in the mixture. 

^ 33. (Amended) A pump for mixing fluids, comprising: 
^ \p( an actuating mechanism; 

^ a plurality of piston cylinders arranged radially about the actuating mechanism 

and coupled to the actuating mechanism, each cylinder housing a piston that pumps one of a 
plurality of fluids into a mixture and each cylinder having a working volume chosen to coarsely 
adjust a mix percentage of each fluid in the mixture; and 
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an adjustment mechanism configured to independently adjust the stroke of each 
piston in each cylinder to finely adjust the mix percentage of each fluid in the mixture. 

34. (Previously Presented) The method of claim 17 wherein independently adjusting 
stroke of one piston includes independently adjusting stroke of each piston of the plurality of 
pistons. 




35. (New) The method of claim 27 wherein in at least one operatmgj^onfiguration the 
Sxis ofrotation of the rotary member and the longitudinal axis of at least one piston are parallel 

36. (New) A metering pump, comprising: 

an actuating mechanism including a transition arm coupled to a stationary support by a \q^qs^ 



U-joint and coupled to a rotary member, ^ y) ^X^ 

a plurality of non-rotating piston cylinders arranged radially about the actuating ^ 
mechanism and coupled to the actuating mechanism, a first of the cylinders having a working 
volume that differs from a second of the cylinders. 



37. (New) A metering pump, comprising: 

an actuating mechanism including a transition arm coupled to a stationary support and a 




rotary member, the transition arm including a plurality of drive arms and a plurality of joints, ^ 

a plurality of non-rotating piston cylinders arranged radially about the actuating ^ ^ 

mechanism, each drive arm being coupling to one of the cylinders by a respective joint, a first of 

the cylinders having a working volume that differs from a second of the cylinders. 

t 

38. (New) The metering pump of claim 37 wherein the joint provides three degrees of 
freedom. 



39. (New) The metering pump of claim 38 wherein the joint provides four degrees of 
freedom. 
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40. (New) A metering pump, comprising: 

an actuating mechanism including a transition arm coupled to a stationary support by a 
j^U-jointVnd coupled to a rotary member, and 

plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 
from a second of the cylinders, 

wherein at least part of the actuating mechanism is located between the piston cylinders. 

^ 41 . (New) The metering pump of claim 1, wherein the first cylinder has a first inlet 

port and a first outlet port, the second cylinder has a second inlet port and a second outlet port, 
and the first inlet port and the second inlet port are isolated from each other. 

42. (New) The metering pump of claim 16, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 



,1 



\ 43. (New) The metering pump of claim 17, wherein a first cylinder has a first inlet 
J and a first outlet, a second cylinder has a second inlet and a second outlet, and the first inlet and 
the second inlet are isolated from each other. 

44. (New) The metering gump of claim 1 SV^herein a first cylinder of the plurality of 
piston cylinders has a first inlet gortand a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second/inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. I 

7 (f^ffC ' 
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45. (New) The metering pump of claim 19, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 



46. (New) The metering pump of claim 20, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 



47. (New) The metering pump of claim 23, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 



48. (New) The metering pump of claim 27, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 

49. (New) The metering pump of claim 28, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 

50. (New) The metering pump of claim 29, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
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piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 

5 1 . (New) The metering pump of claim 30, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 

piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 

52. (New) The metering pump of claim 31, wherein a first cylinder of the plurality of 
^ piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 

piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 

"ft 

^2 J 53( (New) The metering pump of claim 33, wherein a first cylinder of the plurality of 
piston cylinders has a first inlet port and a first outlet port, a second cylinder of the plurality of 
piston cylinders has a second inlet port and a second outlet port, and the first inlet port and the 
second inlet port are isolated from each other. 



54. (New) The metering pump of claim 24 wherein the rotary member is coupled to 
the drive shaft. 



I / 55. (New) A metering pump, comprising: 

an actuating mechanism including a trari sition ^arm coupled to a rotar y mem ber 



configured to rotate abouran axis intersecting the rotary member,the transition arm including^ 
drivejnember coupled to the rotary member off-axis of the rotarymember, the drive member 
configured to circumscribe a circle about the axis while other portions of the transition arm are 
non-rotating about the axis, and 
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a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 
from a second of the cylinders. 

56. (New) A metering pump, comprising: V ^ 

^ a centrally located actuating mechanism including a transition arm coupled to a rotary 

member configured to rotate about an axis intersecting the rotary member, the transition arm 
| / including a drive member coupled to the rotary member off-axis of the rotary member, the drive 
^^Thember configured to circumscribe a circle about the axis while other portions of the transition 
arm are non-rotating about the axis, and 

a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism. 



